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Abstract
Aims and objectives: The purpose of this study was to examine the extent to which 
staffing adequacy predicts nursing teamwork, controlling for demographic and back‐
ground variables.
Background: Findings from former studies indicate that hospital, unit and staff char‐
acteristics may be related to nursing teamwork, such as type of hospital and unit, role, 
gender, age, work experience, type of shift worked, shift length, number of working 
hours per week, overtime and staffing adequacy. Teamwork as well as staffing is 
identified as significant contributors to patient and staff safety in hospitals. However, 
the contribution of staffing to the quality of nursing teamwork is scarcely studied.
Design: This was a quantitative descriptive cross‐sectional study using the paper‐
and‐pencil questionnaire Nursing Teamwork Survey‐Icelandic.
Methods: The study was conducted in 27 inpatient units in eight hospitals in Iceland 
with a sample of 925 nursing staff members. Participants were 567 registered nurses, 
practical nurses, unit secretaries and nurse unit managers. The Strengthening the 
Reporting of Observational Studies in Epidemiology checklist was used for this paper.
Results: When controlling for unit type, role, experience on current unit and intent to 
leave, perceived adequacy of staffing alone explains up to 10% of overall teamwork. 
Unit type, role, years of experience on current unit and perceived staffing adequacy 
correlated significantly with overall teamwork.
Conclusions: The findings of this study indicate that unit and staff characteristics, 
including perceived adequacy of staffing, are associated with and explain the vari‐
ability in nursing teamwork on inpatient hospital units. The findings of this study 
provide important information for clinical nurses, nurse managers, policymakers and 
instructors in health care.
Relevance to clinical practice: The findings underline the importance of adequate 
staffing for nursing teamwork in inpatient hospital units.
K E Y W O R D S
nurses, nursing, staff, staffing, teamwork, hospitals
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1  | INTRODUC TION
For almost two decades, effective teamwork in health care has been 
recognised as an essential ingredient of the patient safety move‐
ment. Influential institutions such as the Institute of Medicine (IOM) 
and the World Health Organization (WHO) emphasise the impor‐
tance of teamwork and team‐based care (Kohn, Corrigan, & Doran, 
2000; Mitchell et al., 2012; WHO, 2009, 2011). Being competent in 
task work is not the same as being competent in teamwork, and for 
active teams, team members must be qualified in both skills (Morgan, 
Glickman, Woodard, Blaiwes, & Salas, 1986). Teamwork needed in 
health care is both interdisciplinary (across disciplines) and within dis‐
ciplines including nursing on each patient care unit, both are critical 
for quality outcomes (Van Bogaert et al., 2014; Bragadóttir, Kalisch, 
& Tryggvadóttir, 2017; Chapman, Rahman, Courtney, & Chalmers, 
2016; Kalisch, 2015; Kalisch, Xie, & Ronis, 2013). Indications are that 
good teamwork leads to better nursing care (Kalisch & Lee, 2010), and 
less teamwork has been shown to be associated with poorer nursing 
staff outcomes such as intent to leave, less job satisfaction, burnout 
and work–family conflicts (Estryn‐Behar et al., 2007; Kalisch, Lee, 
& Rochman, 2010). Hospital and unit characteristics, such as type, 
size, staff skill mix and hours per patient day, are also shown to be 
associated with the level of nursing teamwork (Kalisch & Lee, 2012, 
2013; Siqueira, Caliri, Kalisch, & Dantas, 2013). Study results also in‐
dicate a relationship between the level of teamwork with staff char‐
acteristics such as gender, age, working hours, absenteeism, role and 
perception of adequate staffing (Kalisch & Lee, 2009, 2012, 2013). 
Staffing has gained specific attention as repeatedly studies show 
that level of nurse staffing and staff skill mix are predictive of pre‐
ventable patient deaths and other adverse outcomes. Better patient 
outcomes occur with a higher skill mix of nurses and more nursing 
hours per patient day (Aiken, Cimiotti, et al., 2011; Aiken et al., 2014, 
2017; Aiken, Sloane, et al., 2011; Cho et al., 2015; Kane, Shamliyan, 
Mueller, Duval, & Wilt, 2007). Staffing and teamwork are, therefore, 
identified as two key elements in quality care. This study is being 
undertaken to identify the contribution of adequacy of staffing to 
nursing teamwork in hospital inpatient units, as identified by staff 
members, controlling for unit and staff characteristics.
2  | BACKGROUND
A key team researcher, Dr. Eduardo Salas, developed a model which 
identifies five main components of teamwork (team leadership, mu‐
tual performance monitoring, backup behaviour, adaptability and 
team orientation) and three coordinating mechanisms (shared mental 
models, closed‐loop communication and mutual trust) (Salas, Sims, & 
Burke, 2005). A study by Kalisch, Weaver, and Salas (2009) demon‐
strated that the Salas model explains nursing teamwork in inpatient 
hospital units. The Salas model was also used as the basis of a sur‐
vey tool to measure nursing teamwork—the Nursing Teamwork Survey 
(Kalisch, Lee, & Salas, 2010). The psychometric testing of this tool 
yielded five subscales of nursing teamwork: trust, team orientation, 
backup, shared mental model and team leadership (Kalisch, Lee, & 
Salas, 2010).
2.1 | Hospital and unit characteristics and 
nursing teamwork
Previous studies on nursing teamwork in hospitals indicate that 
teamwork may differ depending on type of hospital and unit. 
These studies are few in number, are all conducted in the USA 
and show somewhat mixed findings. In a study from 52 inpatient 
units in four hospitals with over 2,500 nursing staff participants, 
findings indicated a significant difference in teamwork based on 
size of hospital, showing a positive correlation between team‐
work and number of hospital beds (Kalisch & Lee, 2011). Another 
study, including almost 4,000 nursing staff from 95 patient care 
units in six hospitals, revealed a significantly different reverse 
relationship between the overall teamwork score and four out of 
five subscales of team care and size of hospital. The overall score 
for teamwork and the subscales of trust, team orientation, backup 
and shared mental model (SMM), were specifically higher in small 
hospitals compared to medium‐sized and large hospitals (Kalisch 
& Lee, 2013). The findings of this study also showed a significant 
difference in teamwork between unit types for the overall score 
for teamwork as well as for each of the five subscales of team‐
work: trust, team orientation, backup, SMM and team leadership. 
A post hoc test revealed the highest teamwork in psychiatric and 
perioperative units, followed by ICU and paediatric and maternity 
units, with medical‐surgical, intermediate and rehabilitation units 
as lowest (Kalisch & Lee, 2013). Yet other studies have shown di‐
verse findings on the relationship of teamwork and unit type. In a 
study where over 2,000 nursing staff from 50 medical, surgical, in‐
tensive care and rehabilitation units in four hospitals participated, 
the level of teamwork was significantly higher in ICUs than other 
type of units (Kalisch & Lee, 2010), and in a study with 1,414 nurs‐
ing staff participants from 74 units within 11 hospitals including 
multiple types of services, overall teamwork scored best in reha‐
bilitation with long term care scoring significantly lower (Kaiser & 
Westers, 2018).
What does this paper contribute to the wider global 
clinical community?
• This paper identifies the contribution of staffing ad‐
equacy to the quality of nursing teamwork in inpatient 
hospital units.
• It further reveals the importance of identifying unit and 
staff characteristics which contribute to the quality of 
nursing teamwork, providing directions on what to tar‐
get besides staffing, when working on quality improve‐
ments in hospitals.
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2.2 | Staff characteristics and nursing teamwork
In studies conducted in the USA, indications are that a number of staff 
characteristics may be related to nursing teamwork, such as role, gen‐
der, age, work experience, type of shift worked, shift length, number 
of working hours per week and overtime. In a study of 11 hospitals 
with over 4,500 participants including nursing staff and nursing lead‐
ers from 124 medical‐surgical, intermediate, intensive care and re‐
habilitation units, nurse leaders identified better teamwork than the 
nursing staff, with a statistically significant difference in trust, team 
orientation, SMM and team leadership (Kalisch & Lee, 2012). Another 
study with almost 3,800 nursing staff member participants, indicated 
nurse leaders and unlicensed assistants evaluated nursing teamwork 
as higher than did registered nurses (Kalisch & Lee, 2013). Female 
nursing staff reported significantly better overall teamwork than male 
staff members and older participants reported significantly higher 
scores on SMM, than younger participants (Kalisch & Lee, 2009). Also, 
less experienced nursing staff rated nursing teamwork on their unit 
better than staff with more experience. Nursing staff with less than 
6 months' work experience reported better overall teamwork as well 
as higher scores on the subscales of trust, team orientation and SMM. 
In addition, the less experienced group also reported significantly 
higher scores on team leadership than older participants (Kalisch & 
Lee, 2009). The findings of another study from multiple specialty 
areas within 11 hospitals indicated that staff with up to 2 years' expe‐
rience rated the teamwork on their unit significantly better than staff 
with more than 5 years' experience (Kaiser & Westers, 2018). Nursing 
staff working night shifts reported teamwork significantly higher than 
those working day‐ and evening shifts (Kaiser & Westers, 2018), and 
staff working nights had the highest scores on backup and team lead‐
ership (Kalisch & Lee, 2009). Staff working 8‐ or 10‐hr shifts reported 
the highest level of teamwork with those working a combination of 
8‐ and 12‐hr shifts reporting the lowest scores for teamwork (Kalisch 
& Lee, 2009). Nursing staff working 30 hr or less per week, and those 
working no overtime in the last 3 months, reported significantly bet‐
ter overall teamwork as well as better scores on the subscales of trust, 
team orientation, backup, SMM and team leadership, than did those 
working more than 30 hr a week (Kalisch & Lee, 2009), and nursing 
staff who were absent 2–6 shifts in the last 3 months reported less 
trust, team orientation and backup than did those who were not 
absent (Kalisch & Lee, 2013). However, the study from Kaiser and 
Westers (2018), carried out in 74 units within 11 hospitals in the USA, 
with 1,414 nursing staff participants, showed a statistically non‐sig‐
nificant relationship between gender and education with teamwork.
In summary indications are that leaders, less experienced staff, 
those working less than 30 hr a week and those working no over‐
time, rate nursing teamwork higher.
2.3 | Staffing
Studies from around the world reveal that nurse staffing, nurses' 
education, skill mix and workload, as well as work environment, are 
related to patient mortality and other adverse outcomes (Aiken, 
Cimiotti, et al., 2011; Aiken et al., 2014, 2017; Aiken, Sloane, et al., 
2011; Cho et al., 2015; Kane et al., 2007). Indications are that missed 
nursing care, an error of omission where necessary nursing care 
is missed or delayed severely, is higher with less staffing, whether 
measured with hours per patient days (Kalisch, Tschannen, & Lee, 
2011, 2012), self‐report of nursing staff (Aiken et al., 2017; Cho et al., 
2015; Sochalski, 2004; Zhu et al., 2012), or patient evaluation (Aiken 
et al., 2017; Dabney & Kalisch, 2015; Zhu et al., 2012). Although in‐
dications are that both nurse staffing and nursing teamwork, play a 
pivotal role in patient and staff outcomes (Bragadóttir et al., 2017; 
Griffiths et al., 2018; Jones, Hamilton, & Murry, 2015; Kalisch, 2015; 
Kalisch & Xie, 2014), when preparing this study only three studies, 
all from the USA, were identified looking specifically at the relation‐
ship of these variables (Kaiser & Westers, 2018; Kalisch & Lee, 2009, 
2011), all indicating a significant relationship of staffing and nursing 
teamwork. Findings of all three studies indicate that with adequate 
staffing there is better teamwork. A study including 1,802 nursing 
staff from 27 adult medical‐surgical and intensive care units, and 11 
paediatric and maternity units from a large academic health science 
centre in the USA, showed that staff that perceived the staffing on 
their unit to be adequate 100% of the time reported the highest 
teamwork scores, whereas staff that perceived the staffing on their 
unit adequate 50% or 0% of the time reported the lowest teamwork 
scores. Findings from the same study also showed that nurses tak‐
ing care of fewer patient reported significantly better overall team‐
work as well as more trust, team orientation, backup, SMM and team 
leadership (Kalisch & Lee, 2009). Another study including over 2,500 
nursing staff from 52 patient care units in four hospitals revealed 
that better teamwork was significantly related to more hours per pa‐
tient day and greater nursing skill mix (Kalisch & Lee, 2011).
2.4 | Conceptual framework
The conceptual framework of this study is based on the Salas model 
(Salas et al., 2005) of teamwork and Donabedian's three dimensions 
of quality health care: structure, process and outcomes (Donabedian, 
1988). A nursing team is defined as the nursing staff members, in‐
cluding the nurse manager, registered nurses, practical nurses, unit 
secretaries, and other nursing assistive personnel, working on a 
given inpatient hospital care unit (Kalisch, Lee, & Salas, 2010). These 
team members provide day‐to‐day patient care to a defined group 
of patients located in a geographically demarcated area of the hos‐
pital. The Salas model of teamwork identifies five core components 
of teamwork: (a) team leadership, (b) collective orientation, (c) mu‐
tual performance monitoring, (d) backup behaviour and (e) adapt‐
ability. The framework presumes interrelationships between the 
components enhanced by three coordinating mechanisms: (a) shared 
mental models, (b) closed‐loop communication and (c) mutual trust 
(Kalisch et al., 2009; Salas et al., 2005). The Salas framework was 
identified to have a good fit to acute care nursing teams in a qualita‐
tive study from the USA were participants from 5 patient care units 
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in one hospital where interviewed (Kalisch et al., 2009). In this study, 
variables within the structure dimension (hospital, unit and staff 
characteristics) and teamwork are examined.
2.5 | Aim
The purpose of this study was to examine the extent to which staff‐
ing adequacy predicts nursing teamwork, controlling for demo‐
graphic and background variables. The following research questions 
were raised:
1. What are the correlates of hospital, unit and staff character‐
istics including perceived levels of staffing adequacy, and the 
overall mean score of nursing teamwork, and mean scores 
of each of the subscales of the nursing teamwork factors: 
(1) trust, (2) team orientation, (3) backup, (4) shared mental 
model and (5) team leadership?
2. To what extent do hospital, unit and staff characteristics predict 
the variability in the overall nursing teamwork?
3. To what extent does perceived level of staffing adequacy predict 




The study was a quantitative descriptive cross‐sectional study 
using the paper‐and‐pencil questionnaire Nursing Teamwork 
Survey‐Icelandic (NTS‐Icelandic). A section of the questionnaire 
also asks about background and demographic variables including 
perceptions of staffing adequacy. This study is a part of a larger 
research project on missed nursing care and teamwork in hos‐
pitals in Iceland (Bragadottir, Kalisch, Smaradottir, & Jonsdottir, 
2016). The Strengthening the Reporting of Observational Studies 
in Epidemiology (STROBE) checklist was used for this paper, (See 
Appendix S1).
3.2 | Sample
The sample consisted of all (N = 925) nursing staff in all inpatient 
medical, surgical and intensive care units in Iceland, a total of 
27 units. Included were all nursing staff spending most of their 
working time on the particular unit. The units were in eight differ‐
ent healthcare facilities, all a part of the nationalised health care 
services in Iceland. The health care facilities included were one 
university hospital and one teaching hospital, both tertiary health 
care facilities with ICUs. The other hospitals were small regional 
hospitals in rural areas, most of which had one small mixed medi‐
cal‐surgical inpatient unit. The response rate ranged from 35%–
90% (n = 18–71) per unit. For this study, data from 567 participants 
(61%) were used. Included in this study were all registered nurses 
(RNs), practical nurses (PNs), nurse unit managers and unit sec‐
retaries. The primary direct patient care providers in hospitals in 
Iceland are RNs and PNs. The vast majority of RNs in Iceland hold 
a baccalaureate degree in nursing and PNs are licensed healthcare 
personnel with a 3‐year vocational level education. In hospitals in 
Iceland, PNs are defined as nursing assistive personnel working 
under the supervision of RNs.
3.3 | Measures
3.3.1 | Characteristics of hospitals, units and staff
Hospitals were categorised into two types of hospitals: teaching 
hospitals (one university hospital and one teaching hospital) and 
other hospitals (six regional hospitals). Patient units were further 
categorised into: medical units (11), surgical units (8), mixed medical 
and surgical units (5) and intensive care units (ICUs) (3). The mixed 
medical and surgical units were all in the small regional hospitals and 
all the ICUs were in the teaching hospitals. The staff characteristic 
variables used in this study were: gender, age, role (job title), number 
of hours worked per week, work hours, experience in role, experi‐
ence on current unit, overtime, sick days, and intent to leave.
3.3.2 | The Nursing Teamwork Survey
The NTS‐Icelandic is a translation of the Nursing Teamwork Survey 
developed in the USA (Kalisch, Lee, & Salas, 2010). The NTS, both 
the US and Icelandic versions, have undergone rigorous testing pro‐
cesses of its acceptability, reliability and validity (Bragadottir et al., 
2016; Kalisch, Lee, & Salas, 2010). An exploratory factor analysis of 
the NTS indicated a 33‐item model fit with five subscales: (1) trust 
with seven items, (2) team orientation with nine items, (3) backup with 
six items, (4) shared mental model with seven items and (5) team lead‐
ership with four items. The items in the NTS are put forward as state‐
ments. Participants are asked to answer by marking on a 5‐point 
Likert‐type scale to what extent each statement applies to their 
team. The values on the scale are (1) rarely, (2) 25% of the time, (3) 
50% of the time, (4) 75% of the time and (5) always. A higher score 
indicates better teamwork.
The questionnaire was translated from US English to Icelandic 
using a rigorous back‐translation method and tested psychometri‐
cally with data from a pilot‐test and with data from this national 
study (Bragadottir et al., 2016). The Icelandic version of the sur‐
vey tested to be acceptable, reliable and valid. Acceptability in the 
national study was based on data from 584 participants; 80.8% 
answered all the items. The overall test–retest intraclass correla‐
tion coefficient in the pilot study was 0.693 (lower bound = 0.498, 
upper bound = 0.821; p < 0.001) and the Cronbach's alpha re‐
liability for the total scale as well as the subscales ranged from 
0.737–0.911. A confirmatory factor analysis showed a good fit 
of the national study data with the five‐factor model of the NTS 
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(Bragadottir et al., 2016; Kalisch, Lee, & Salas, 2010). The NTS has 
repeatedly been used successfully with nursing staff in USA for 
studying teamwork in nursing (Kalisch, Lee, & Rochman, 2010; 
Kalisch & Lee, 2010, 2011, 2013; Kalisch et al., 2013). The ques‐
tionnaire is also suitable for health care facilities to evaluate the 
functions and activities of their nursing teams (Kalisch, Lee, & 
Salas, 2010).
3.3.3 | Staffing
The staffing variable used in this study was a measure of perceived 
adequacy of staffing on participants' units. Participants were asked 
how often they felt the unit staffing was adequate measured on a 
5‐point Likert‐scale with the options of “0% of the time,” “25% of the 
time,” “50% of the time,” “75% of the time” and “100% of the time.” 
For the analysis of this variable, it was converted to a binary variable 
where the rates of “0% of the time,” “25% of the time” and “50% 
of the time” were combined and the rates of “75% of the time” and 
“100% of the time” were summed.
3.4 | Data collection
Nurse managers on each patient care unit were contacted to intro‐
duce the study and to nominate a liaison for data collection. Nurse 
managers sent an introductory letter describing the study to all their 
nursing staff in the week before the data collection. The liaisons col‐
lected precise data on the number of staff in their unit and were in 
charge of distributing a questionnaire with a cover letter and a return 
envelope to each staff member. In all units outside the university 
hospital, the liaison person also collected the return envelopes and 
mailed them to the investigators. The participants at the university 
hospital could drop their return envelope in the next in‐house mail‐
box on their units. A reminder letter was sent via e‐mail to each of 
the nurse unit managers and liaison persons, 1 and 2 weeks follow‐
ing sending out the data collection materials. Data collection took 
about a month. Those units who reached at least 50% participation 
rate received a box of chocolates and twenty‐five out of 27 units 
reached this goal. A thank‐you letter was sent to all units following 
the data collection, and all the liaison persons also received a thank‐
you letter with a small token of acknowledgement.
3.5 | Ethical considerations
Participation was voluntary and completing the survey equalled a 
written informed consent. Before data collection, the study was ap‐
proved by the Institutional Review Board in each hospital, or equiva‐
lent body in the smaller hospitals. The study was announced to the 
Data Protection Authorities of Iceland (S5388/2011).
3.6 | Data analysis
IBM spss version 24.0 (IBM Corp.) was used for data analysis. The 
unit of analysis was the individual staff member. Demographic and 
background variables were defined as categorical variables and re‐
corded as dummy variables. As the variables hospital and unit co‐
variated, only the variable unit was used for the model testing. The 
variable of nursing teamwork was defined as a continuous variable. 
For teamwork, an overall mean score was calculated as well as a 
mean score for each subscale.
Frequency distributions, independent t test and unilateral 
ANOVAs with the Tukey post hoc test were used to answer research 
question one. Hierarchical linear regression was used to answer re‐
search questions two and three about the relationship of the unit 
and staff characteristics, perceived staffing adequacy and nursing 
teamwork. The regression consisted of two hierarchies, where hi‐
erarchy one (Model 1) included the variables unit, role, experience 
on unit and intent to leave, with the addition of staffing in hierarchy 
two (Model 2). Model 1 tested to what extent unit and staff charac‐
teristics predicted the variance in nursing teamwork, and Model 2 
tested the extent to which perceived staffing adequacy predicted 
the variance in nursing teamwork when controlling for unit and staff 
characteristics.
Missing data were not substituted. Cases with missing values 
were dropped for each statistical computation.
4  | RESULTS
The characteristics of hospital, unit and staff participants can be 
seen in Table 1. The majority of participants came from the teach‐
ing hospitals (79%), and the medical (34.9%) and surgical units 
(31%). Most were females (98.6%), between the age of 35–54 
(54.1%), RNs (57.7%) or PNs (35.4%). The vast majority worked ro‐
tating shifts (81.7%) and 30 or more hours per week (76.1%). In 
the past 3 months the majority of participants had worked some 
overtime (73.5%) and had been absent one or none day or shift 
(53.7%). The majority of participants had at least 5 years of experi‐
ence in their current role (72%) and on their current unit (55.9%). 
The minority (12.1%) had an intention to leave their job within the 
next year. When asked about staffing adequacy on their unit, 71% 
of participants reported adequate staffing on their unit 75% or 
100% of the time.
4.1 | Hospital, unit and staff characteristics 
including staffing adequacy and nursing teamwork
When testing for the correlation of hospital, unit and staff charac‐
teristics including perceived levels of staffing adequacy with overall 
nursing teamwork and each of the subscales of teamwork, statis‐
tically significant relationships where identified for the following 
variables: hospital, unit, age, role, years of experience on current 
unit and perceived adequacy of staffing (see Table 1). Significantly 
more backup was reported by participants in the teaching hospitals 
(M = 3.95, SD = 0.64) than in other hospitals (M = 3.74, SD = 0.62). 
The correlation of hospital type to the overall teamwork and the 
other four subscales were non‐significant.
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TA B L E  1   Hospital, unit, staff characteristics, including perceived staffing adequacy and mean scores (M) with standard deviations (SD; 








M (SF) M (SF) M (SF) M (SF) M (SF) M (SF)
Hospitalsa
1. Teaching hospital 448 79.0 3.88 (0.46) 3.90 (0.54) 3.79 (0.67) 3.74 (0.62) 4.19 (0.46) 3.63 (0.73)
2. Other hospital 119 21.0 3.95 (0.52) 3.93 (0.64) 3.86 (0.65) 3.95 (0.64) 4.23 (0.56) 3.71 (0.84)
Sig.      **   
Unitb
1. Medical 198 34.9 3.84 (0.46) 3.86 (0.53) 3.82 (0.63) 3.68 (0.58) 4.13 (0.47) 3.56 (0.73)
2. Surgical 176 31.0 3.83 (0.47) 3.86 (0.58) 3.75 (0.7) 3.65 (0.68) 4.17 (0.48) 3.56 (0.76)
3. Mixed medical‐surgical 102 18.0 3.95 (0.53) 3.95 (0.64) 3.82 (0.67) 3.94 (0.63) 4.22 (0.56) 3.74 (0.83)
4. Intensive care unit 91 16.0 4.07 (0.39) 4.06 (0.49) 3.87 (0.68) 4.08 (0.48) 4.35 (0.35) 3.93 (0.58)
Sig.   *** *  *** ** ***
Post hoc   4 > 1, 4 > 2 4 > 1, 4 > 2  3 > 1, 4 > 1, 
3 > 2, 4 > 2
4 > 1, 4 > 2 4 > 1, 4 > 2
Gendera
1. Female 557 98.6 3.89 (0.47) 3.91 (0.57) 3.81 (0.66) 3.78 (0.63) 4.20 (0.48) 3.65 (0.75)
2. Male 8 1.4 3.77 (0.59) 3.68 (0.69) 3.60 (0.80) 3.60 (0.63) 4.03 (0.41) 4.00 (0.60)
Ageb
1. Under 34 years 152 26.9 3.90 (0.42) 3.87 (0.51) 3.91 (0.56) 3.71 (0.58) 4.17 (0.45) 3.65 (0.63)
2. 35–44 years 143 25.3 3.86 (0.48) 3.86 (0.56) 3.83 (0.66) 3.73 (0.66) 4.15 (0.46) 3.50 (0.73)
3. 45–54 years 163 28.8 3.90 (0.49) 3.91 (0.57) 3.77 (0.67) 3.83 (0.63) 4.22 (0.47) 3.67 (0.80)
4. 55–64 years 107 18.9 3.93 (0.53) 4.02 (0.64) 3.68 (0.78) 3.86 (0.66) 4.26 (0.55) 3.82 (0.83)
Sig.     *   **
Post hoc     1 > 4   4 > 2
Roleb
1. Registered nurse 327 57.7 3.87 (0.45) 3.82 (0.51) 3.88 (0.58) 3.73 (0.61) 4.14 (0.45) 3.57 (0.67)
2. Practical nurse 201 35.4 3.89 (0.52) 3.99 (0.65) 3.66 (0.78) 3.80 (0.67) 4.25 (0.53) 3.70 (0.87)
3. Nurse manager 19 3.4 4.07 (0.34) 4.06 (0.45) 4.00 (0.48) 3.99 (0.43) 4.29 (0.37) 3.95 (0.52)
4. Secretary 20 3.5 4.17 (0.42) 4.28 (0.41) 3.82 (0.68) 4.15 (0.50) 4.48 (0.40) 4.16 (0.68)
Sig.   * *** ** * ** **
Post hoc   4 > 1 2 > 1, 4 > 1 1 > 2 4 > 1 2 > 1, 4 > 1 4 > 1, 4 > 2
Work hoursb
1. Days (8 or 12 hr shifts) 59 10.4 3.95 (0.49) 3.99 (0.54) 3.79 (0.66) 3.86 (0.65) 4.24 (0.49) 3.84 (0.74)
2. Evenings (8 or 12 hr shifts) 18 3.2 3.81 (0.57) 3.74 (0.66) 3.75 (0.69) 3.63 (0.96) 4.19 (0.49) 3.61 (0.89)
3. Nights (8–12 hr shifts) 27 4.8 4.04 (0.37) 4.04 (0.40) 3.99 (0.57) 3.96 (0.44) 4.25 (0.38) 3.84 (0.60)
4. Rotating shifts (day, nights and/
or evenings)
463 81.7 3.88 (0.47) 3.90 (0.57) 3.80 (0.67) 3.77 (0.62) 4.19 (0.48) 3.62 (0.75)
Hours worked per weeka
1. Less than 30 hr 135 23.9 3.88 (0.51) 3.90 (0.61) 3.78 (0.73) 3.79 (0.68) 4.18 (0.52) 3.63 (0.75)
2. 30 hr or more 430 76.1 3.89 (0.46) 3.91 (0.55) 3.81 (0.64) 3.77 (0.62) 4.20 (0.47) 3.65 (0.75)
Hours of overtime in past 3 monthsb
None 143 25.7 3.92 (0.51) 3.98 (0.60) 3.76 (0.70) 3.84 (0.68) 4.25 (0.52) 3.67 (0.86)
1. 1–12 hr 248 44.5 3.90 (0.44) 3.90 (0.53) 3.83 (0.64) 3.78 (0.61) 4.19 (0.44) 3.68 (0.68)
2. More than 12 hr 166 29.0 3.86 (0.49) 3.86 (0.59) 3.81 (0.68) 3.73 (0.62) 4.16 (0.51) 3.59 (0.77)
(Continues)
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Unit type had a statistically significant relationship with over‐
all teamwork and four of the subscales: trust, backup, SMM and 
team leadership. Overall teamwork was significantly higher in ICUs 
(M = 4.07, SD = 0.39) than in medical units (M = 3.84, SD = 0.46) and 
surgical units (M = 3.83, SD = 0.47). The subscales of trust, backup, 
SMM and team leadership were also significantly higher in ICUs 
(M = 4.06, SD = 0.49; M = 4.08, SD = 0.48; M = 4.35, SD = 0.35; 
M = 3.93, SD = 0.58, respectively) than in medical units (M = 3.86, 
SD = 0.53; M = 3.68, SD = 0.58; M = 4.13, SD = 0.47; M = 3.56, 
SD = 0.73, respectively) and surgical units (M = 3.86, SD = 0.58; 
M = 3.65, SD = 0.68; M = 4.17, SD = 0.48; M = 3.56, SD = 0.76, re‐
spectively). Backup was also significantly higher in mixed medical‐
surgical units (M = 3.94, SD = 0.63) than in medical units (M = 3.68, 
SD = 0.58) and surgical units (M = 3.65, SD = 0.68).
Participants under the age of 34 reported that team orienta‐
tion (M = 3.91, SD = 0.56) was significantly higher than participants 
aged 55–64 years (M = 3.68, SD = 0.78). However, participants aged 
55–64 years reported leadership significantly higher (M = 3.82, 
SD = 0.83) than did participants aged 35–44 years (M = 3.50, 
SD = 0.73).
A statistically significant relationship was identified between 
role and overall nursing teamwork as well as all five subscales of 
teamwork. Secretaries reported higher overall teamwork (M = 4.17, 
SD = 0.42), trust (M = 4.28, SD = 0.41), backup (M = 4.15, SD = 0.50), 
SMM (M = 4.48, SD = 0.40) and team leadership (M = 4.16, SD = 0.68) 
than did RNs (M = 3.87, SD = 0.45; M = 3.82, SD = 0.51; M = 3.73, 
SD = 0.61; M = 4.14, SD = 0.45; M = 3.57, SD = 0.67, respectively). 
Secretaries also reported significantly higher team leadership than 
did PNs (M = 3.70, SD = 0.87). PNs reported significantly higher trust 
(M = 3.99, SD = 0.65) and SMM (M = 4.25, SD = 0.53) than did RNs 
(M = 3.82, SD = 0.51; M = 4.14, SD = 0.45, respectively), but RNs 
reported significantly higher team orientation (M = 3.88, SD = 0.58) 
than did PNs (M = 3.66, SD = 0.78).
A statistically significant difference was identified between years 
of experience on current unit and overall nursing teamwork and the 
subscales of trust, team orientation and backup. Participants with up 
to 2 years of experience on current unit reported overall teamwork to 
be significantly higher (M = 3.96, SD = 0.48), as well as trust (M = 3.97, 
SD = 0.57) and team orientation (M = 3.94, SD = 0.61) than those with 








M (SF) M (SF) M (SF) M (SF) M (SF) M (SF)
Days or shifts absent in past 3 monthsa
1. None−1 day or shift 303 53.7 3.88 (0.51) 3.90 (0.62) 3.79 (0.68) 3.80 (0.66) 4.18 (0.53) 3.63 (0.81)
2. 2 or more days or shifts 261 46.3 3.91 (0.44) 3.91 (0.5) 3.83 (0.66) 3.76 (0.60) 4.22 (0.42) 3.68 (0.68)
Years of experience in roleb
1. Up to 2 years 75 13.4 3.92 (0.51) 3.91 (0.62) 3.90 (0.68) 3.71 (0.59) 4.21 (0.54) 3.70 (0.69)
2. Greater than 2 years to 5 years 82 14.6 3.90 (0.42) 3.89 (0.50) 3.81 (0.54) 3.78 (0.61) 4.21 (0.42) 3.68 (0.62)
3. Greater than 5 years to 10 years 99 17.7 3.84 (0.44) 3.83 (0.51) 3.83 (0.71) 3.68 (0.66) 4.13 (0.43) 3.52 (0.75)
4. Greater than 10 years 304 54.3 3.90 (0.49) 3.93 (0.59) 3.77 (0.68) 3.83 (0.64) 4.21 (0.50) 3.67 (0.80)
Years of experience on current unitb
1. Up to 2 years 125 22.2 3.96 (0.48) 3.97 (0.57) 3.94 (0.61) 3.78 (0.60) 4.22 (0.50) 3.75 (0.68)
2. Greater than 2 years to 5 years 123 21.9 3.77 (0.45) 3.77 (0.55) 3.66 (0.66) 3.63 (0.67) 4.11 (0.46) 3.61 (0.78)
3. Greater than 5 years to 10 years 115 20.5 3.89 (0.43) 3.86 (0.53) 3.88 (0.60) 3.77 (0.63) 4.19 (0.41) 3.57 (0.70)
4. Greater than 10 years 199 35.4 3.92 (0.50) 3.98 (0.58) 3.77 (0.72) 3.87 (0.62) 4.24 (0.52) 3.66 (0.81)
Sig.   * ** ** *   
Post hoc   1 > 2 1 > 2, 4 > 2 1 > 2 4 > 2   
Intent to leavea
1. No intent to leave 493 87.9 3.91 (0.46) 3.92 (0.55) 3.82 (0.66) 3.80 (0.62) 4.22 (0.46) 3.67 (0.74)
2. Intent to leave within a year 68 12.1 3.78 (0.57) 3.83 (0.67) 3.69 (0.70) 3.69 (0.74) 4.07 (0.58) 3.53 (0.85)
Perceived adequacy of staffinga
1. >50% of the time 396 71.0 3.95 (0.42) 3.96 (0.52) 3.85 (0.64) 3.85 (0.57) 4.25 (0.43) 3.74 (0.69)
2. ≤50% of the time 162 29.0 3.74 (0.55) 3.76 (0.64) 3.71 (0.70) 3.60 (0.73) 4.07 (0.54) 3.43 (0.83)
Sig.   *** *** * *** *** ***
Note: Significant difference: *p < 0.05; **p < 0.01; ***p < 0.001.
aIndependent t test. 
bOne‐way ANOVA—Post hoc: Tukey HSD. 
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M = 3.66, SD = 0.66). Those with over 10 years experience on cur‐
rent unit reported trust (M = 3.98, SD = 0.58) and backup (M = 3.87, 
SD = 0.62) significantly higher than those with 2 years to 5 years expe‐
rience (M = 3.77, SD = 0.55; M = 3.63, SD = 0.67).
Perceived adequacy of staffing was statistically significantly re‐
lated to overall nursing teamwork as well as all of the five subscales. 
Participants who perceived the staffing on their unit adequate more 
than 50% of the time (75% or 100% of the time) reported higher over‐
all teamwork (M = 3.95, SD = 0.42) as well as higher trust (M = 3.96, 
SD = 0.52), higher team orientation (M = 3.85, SD = 0.64), higher 
backup (M = 3.85, SD = 0.57), higher SMM: (M = 4.25, SD = 0.43) and 
higher team leadership (M = 3.75, SD = 0.69), than participants who 
perceived staffing adequacy 50% or less of the time.
4.2 | Unit and staff characteristics and overall 
nursing teamwork
Hierarchical linear regression was used to test Model 1. It indicated 
that unit, role, experience on current unit and intent to leave, predicted 
to a significant level overall teamwork (see Model 1, Table 2). Unit 
type is associated with overall teamwork. Participants in other units 
than ICUs rated overall teamwork significantly lower. The expected 
teamwork value is 0.24 points and 0.25 points lower for participants 
in medical and surgical units, respectively, and 0.14 points lower for 
participants in mixed medical‐surgical units, than for those in ICUs.
Both RNs and PNs are less likely than secretaries to rate team‐
work as high. Expected teamwork value is 0.35 points lower for RNs 
and 0.30 points lower for PNs than for secretaries when controlling 
for unit, experience at work and intent to leave.
Work experience on current unit is associated with overall team‐
work. Expected teamwork value is 0.13 points higher for partici‐
pants who have up to 2 years work experience on current unit, than 
participants who have longer experience.
No intent to leave in the next year is predictive of higher team‐
work. Expected value of teamwork is 0.15 points higher for par‐
ticipants who have no intent to leave within the year, then for 
participants who have intentions to leave in the next year, when 
controlling for other variables in the model.
4.3 | Staffing adequacy and overall 
nursing teamwork
When adding the variable of perceived adequacy of staffing to the 
model in hierarchy two (Model 2, Table 2), findings show a significant 
TA B L E  2   Hierarchical linear regression to determine predictors of overall teamwork
Variables
Model 1 Model 2
B SE βa t B SE βa t
Unit
ICU (R)
Medical −0.24 0.06 −0.25 −4.06*** −0.22 0.06 −0.22 −3.72***
Surgical −0.25 0.06 −0.25 −4.16*** −0.23 0.06 −0.23 −3.81***
Mixed −0.14 0.07 −0.11 −2.02* −0.13 0.07 −0.11 −1.93
Role
Secretary (R)
RN −0.35 0.11 −0.36 −3.28** −0.32 0.11 −0.33 −3.01**
PN −0.30 0.11 −0.30 −2.74** −0.27 0.11 −0.28 −2.55*
Nurse manager −0.10 0.15 −0.04 −0.64 −0.07 0.15 −0.03 −0.48
Experience on unit
Greater than 2 years (R)
Up to 2 years 0.13 0.05 0.11 2.63* 0.12 0.05 0.10 2.47*
Intent to leave
In the next year (R)
No plans within the year 0.15 0.06 0.10 2.46* 0.13 0.06 0.09 2.14*
Staffing
>50% of the time (R)
≤50% of the time     0.17 0.04 0.16 3.87***
R2 0.08    0.10    
Adjusted R2 0.06    0.09    
F 5.5***    6.68***    
aStandard coefficient. 
Significant difference: *p < 0.05; **p < 0.01; ***p < 0.001.
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association of perceived staffing adequacy to overall teamwork. 
Expected overall teamwork value is 0.17 points higher for partici‐
pants who perceive adequate staffing on their unit >50% of the time 
compared to participants who perceived adequate staffing on their 
unit 0%–50% of the time, when controlling for other variables in the 
model.
5  | DISCUSSION
The findings of this study show that unit and staff characteristics, 
including perceived adequacy of staffing are associated with and ex‐
plain the variability in nursing teamwork on inpatient hospital units. 
More specifically, regression analysis revealed that unit type, role, 
experience on current unit, intent to leave and perceived staffing ad‐
equacy predicted to a significant level the expected value of overall 
teamwork. When controlling for unit type, role, experience on cur‐
rent unit and intent to leave, perceived adequacy of staffing alone 
explains up to 10% of overall teamwork.
Overall teamwork was significantly higher in ICUs, among secre‐
taries, those with up to 2 years work experience on current unit and 
those who perceived staffing adequate on their unit 75% or 100% 
of the time. Role and perceived adequacy of staffing were also sig‐
nificantly correlated to all subscales of teamwork: trust, team ori‐
entation, backup, SMM and team leadership. Secretaries rated the 
subscales of trust, backup, SMM and team leadership higher than 
did RNs, and team leadership higher than PNs. PNs, however, rated 
trust higher than RNs, and RNs rated team orientation higher than 
PNs. These findings may be a manifest of the different views and 
perceptions based on education and role within the nursing team 
and health care services (Danielsson et al., 2014; Perry, Carpenter, 
Challis, & Hope, 2003). Secretaries are not direct patient care pro‐
vides, and RNs have a different role than PNs in regard to work ac‐
tivities and responsibilities. In comparison to studies from the USA, 
a comparable trend is identified as nursing staff including RNs rate 
nursing teamwork lower than nurse leaders and unlicensed assistive 
personnel (Kalisch & Lee, 2012, 2013).
The type of hospital correlated only with the subscale of backup 
where participants from the teaching hospitals reported higher 
backup than those from the other hospitals. Unit type, however, 
correlated significantly to overall nursing teamwork and four of the 
five subscales: trust, backup, SMM and team leadership. In all cases 
subscales of teamwork were higher in ICUs than in medical and sur‐
gical units, and backup was higher in mixed medical‐surgical units 
than in medical and surgical units. These findings indicate that in the 
teaching hospitals, who also are the main acute care hospitals in the 
country, the only ones with ICUs, and employing the majority of the 
workforce of RNs in the country, the staffing models and skill mix are 
different than in the other hospitals who are small regional hospitals 
serving somewhat different groups of patients.
Former studies from the USA looking at the relationship of 
hospital size and unit type have shown somewhat diverse findings 
(Kalisch & Lee, 2010, 2011). However, findings from two former 
studies from the USA show that overall teamwork as well as all sub‐
scales of teamwork was higher in ICUs than in most other types of 
units such as medical and surgical units (Kalisch & Lee, 2010, 2013). 
Medical and surgical units in larger teaching hospitals may have high 
acuity patients and heavy patient turnover, whereas in the ICUs the 
patient nurse ratio is usually as low as one. Therefore, the nature of 
the hospitals and units seems to contribute to overall nursing team‐
work as well as its subscales.
The age of participants correlated to two subscales of nursing 
teamwork, team orientation and team leadership, without correlat‐
ing to the overall teamwork. The youngest group of participants, 
those under the age of 34 years rated team orientation significantly 
higher than those in the oldest age group of 55–64 years of age, 
but those in the oldest age group rated team leadership signifi‐
cantly higher than participants in the age group of 35–44 years of 
age. These findings indicate that perception and views of team ori‐
entation and team leadership may be bound to generations and or 
experience at work (Dols, Landrum, & Wieck, 2010; Estryn‐Behar 
et al., 2007; Robson & Robson, 2015). Comparable findings were 
not found in former studies, although one study found that older 
participants reported significantly higher scores on SMM than did 
the younger ones (Kalisch & Lee, 2009). On the other hand, in our 
study years of experience on current unit correlated to overall nurs‐
ing teamwork and three of the subscales: trust, team orientation and 
backup. Participants with 2–5 years of work experience on their unit 
reported significantly lower overall nursing teamwork, team orien‐
tation and trust than participants with less than 2 years experience. 
Participants with over 10 years experience reported lower trust, 
and backup than did the participants with over 10 years experience. 
Former studies from the USA have also found an association of work 
experience on current unit and level of teamwork. The findings from 
the USA indicate participants with less experience such as up to 
6 months or up to 2 years, rated overall teamwork and some of the 
subscales higher than did participants with more work experience 
on their unit (Kaiser & Westers, 2018; Kalisch & Lee, 2009). The first 
few years in nurses' work life and career development are known to 
be critical in terms of whether they intend to stay within the profes‐
sion or not (Brunetto et al., 2013; Laschinger, 2012) and the younger 
generation may perceive important workplace issues differently 
than the older generations (Lavoie‐Tremblay, Leclerc, Marchionni, & 
Drevniok, 2010).
In our study other background variables, that is gender, work 
hours, hours worked per week, hours overtime, absenteeism, years 
of experience in role and intent to leave, did not correlate signifi‐
cantly with overall teamwork nor on the subscales of teamwork. 
These findings are in ways different from former studies from the 
USA (Kaiser & Westers, 2018; Kalisch & Lee, 2009, 2013), however 
those studies show diverse findings. These findings may indicate a 
more complex association of variables than tested in these studies, 
requiring further investigation of the broader picture of the interplay 
of workplace and staff characteristics as well as systems variables. In 
terms of our conceptual framework based on Donabedian's three di‐
mensions of quality health care (Donabedian, 1988), in our study we 
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are primarily looking at the structure part and partially the process 
part but not the outcomes.
The linear regression analysis of Model 1 showed that unit type, 
role, years of experience on current unit and intent to leave, all pre‐
dicted to a significant level the expected value of overall teamwork. 
In total, these variables explained 8% of the expected variance in 
the overall teamwork. When controlling for these variables, Model 2 
revealed that perceived adequacy of staffing alone explained up to 
10% of expected variance in the overall teamwork. These findings 
indicate that staffing adequacy contributes significantly to nursing 
teamwork and are comparable to findings from the USA where staff 
who perceived staffing adequacy higher have significantly higher 
overall teamwork scores (Kalisch & Lee, 2013) and with greater skill 
mix and more hours per patient day, overall nursing teamwork was 
higher (Kalisch & Lee, 2011). The study from Kalisch and Lee (2013) 
with 3,769 nursing staff participants from six hospitals, revealed that 
role, full‐time equivalency, type of shift worked, years of experience 
on unit, absenteeism, unit type and perceived staffing adequacy ex‐
plained up to 18% of the variance in overall teamwork.
5.1 | Strengths and limitations
This study has both methodological strengths and limitations. Its 
main strengths are that the whole population of the nursing staff 
working in inpatient medical, surgical and intensive care units in 
Iceland made up the study sample. Another strength is the high 
response rate of 61%. Yet, another methodological strength of 
this study is the use of reliable and valid tool which demonstrated 
good psychometric properties (Bragadottir et al., 2016). Although a 
small population, as used in this study, may be considered a meth‐
odological limitation, the homogeneity of communities such as the 
Icelandic one lends a strength to the study. Therefore, this study is a 
valuable contribution to the knowledge base of nursing as it serves 
as a significant step to understanding the larger context of the mat‐
ter internationally. The main limitations are that the response rate 
for each unit varied, and the first time use of the questionnaire in 
Icelandic.
6  | CONCLUSIONS
In this study, the focus was on the contribution of unit type, role, 
experience on unit, intent to leave and perceived staffing adequacy 
to nursing teamwork. The study findings presented in this paper re‐
veal that hospital, unit and staff characteristics, including staffing 
adequacy, are associated with and contribute significantly to nursing 
teamwork in hospital units.
Teamwork needs to be taught and trained, and special attention 
should be given to medical and surgical units, units where staffing 
is not considered adequate, RNs and PNs and their roles and re‐
sponsibilities, staff with more than 2 years experience and staff who 
intend to leave. The nature of acute care medical and surgical inpa‐
tient units, with high acuity and rapid patient turnover, as well as the 
turning point of about 2 years experience in nurses career develop‐
ment, are variables of importance in association with staffing ade‐
quacy when it comes to the quality of overall nursing teamwork in 
hospitals as well as its subscales of trust, team orientation, backup, 
SMM and team leadership. The findings of this study provide im‐
portant information for clinical nurses, nurse managers, policymak‐
ers and instructors in health care. However, the findings only shed 
light on parts of the complex interplay of multiple variables contrib‐
uting to quality health care, manifesting the need for further studies 
on the matter of teamwork and related factors.
7  | RELE VANCE TO CLINIC AL PR AC TICE
The findings of this study shed light on the importance of adequate 
staffing levels to the achievement of nursing teamwork. This finding 
substantiates previous findings.
The importance of adequate staffing for teamwork is due to the 
fact that it takes time to participate as an effective team member. 
For example, if staffing is inadequate, it is not likely that team mem‐
bers will monitor and back one another up. They will not have time to 
give feedback to one another or to assist with caregiving such as am‐
bulating patients requiring two individuals. Without enough staffing, 
there will be no time for backup or communication. Teamwork re‐
quires time. Research shows us that better teamwork results in safer 
care and this study shows that to have good nursing teamwork you 
have to have an adequate number of staff.
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